Efficiency of expression of transfected genes depends on the cell cycle.
Lipofection, a lipid-mediated DNA transfection procedure, was used to transfect synchronized L929 mouse fibroblast cells with a reporter plasmid containing the bacterial chloramphenicol acetyltransferase gene. The efficiency of gene expression was investigated on transfection of cells at different stages of the cell cycle. Our data show that expression of the reporter gene was minimal when transfection was performed in G0-phase and parallel experimental data disproved the possibility that the reduced expression observed was due to differential uptake at different times in the cell cycle. Investigation into the condensation state of the plasmid has shown that the low chloramphenicol acetyltransferase gene expression could be a direct consequence of the packaging of the plasmid into condensed chromatin when transfection occurs in G0-phase. The inactivation of the reporter gene is not reversed by growth of the cells in high serum or by treatment with Trichostatin A, a specific inhibitor of histone deacetylase, suggesting that the inactive chromatin formed in G0-phase cells lacks associated histone acetylase activity. In contrast, the high activity seen when cells in S-phase are transfected is enhanced even further by treatment with Trichostatin A.